Abstract. According to the data of black carbon aerosol in Wuhan central districts from July, 2015 to June, 2016, using the Meteoinfolab software, trajectory analysis, correlation analysis, multiple model fitting and other methods, this paper studies the associative relation between the black carbon aerosol in the central districts of Wuhan and the meteorological elements and monthly and seasonally, simulates the backward trajectory of the BC pollution events. The results are show as followed: Different wind directions and wind speed cast different impact on the mass concentration of BC. In the meteorological elements, the VSB casts greater influence on the mass concentration of BC. The back trajectory shows that, in summer the air masses in Wuhan regions mainly come from the waters near the North Pacific; in autumn, they are from the surrounding waters near the north and east of Canada; in winter, they are originated in the Arctic regions near Russia and Canada; however, in spring, the air masses stem from decentralized sources, and influenced by the high pressure from Mongolia, the pollutants fly through the traditional pollution regions such as Shanxi Province to Wuhan, resulting in a higher mass concentration of BC in January of all year. tables etc.
Introduction
Black carbon aerosol (short as BC) is a kind of amorphous carbon particles, generated by incomplete combustion of carbonaceous matter, the porous structure of which is apt to absorb substances like, polycyclic aromatic hydrocarbons (PAH) and heavy metal, doing harm to human health (Cao J J, et al，2011; Zhu Houling, 2013) , in consequence, BC becomes the hot point in the research field of Atmospheric Environmental Science.
The circulation factors has great impact on the atmospheric environment quality in urban regions, some scholars (Wang, et al, 2004; Wang, et al, 2012; Zhang and, et al, 2013; WANG, 2004; Wang Qian, 2013) analyzed the transmitting routines of the particulate matter and the potential pollution source regions through the backward trajectory analysis methods, providing significant achievements in scientific research to deepen the issues of the regional atmospheric pollution prevention and the cross-border transmission.
Wuhan City is one of the key emission regions in China, Thus, this paper, based on mass concentration features of BC in Wuhan regions from July 2015 to June 2016, studies the pollution characteristics of BC in Wuhan regions and the major air mass transmission routines and identifies the potential pollution source areas contributed more to the atmospheric pollution in 12 months through correlation analysis, mathematical statistics, backward trajectory clustering and other methods, in order to provide materials and basis for the prevention of atmospheric pollution in Wuhan.
Research Methods

The Brief Introduction to the Research Regions
This research chooses ten green spaces such as Jiefang Park, Zhongshan Park, Changqing Park and Qiaokou Park and so on as sampling points. The underlying surface of these ten observation points is higher vegetation coverage green land without emission source which can truly reflect the mass concentration of BC aerosol in the State of the atmospheric circulation in Wuhan Region.
The sampling time lasted from July 2015 to June 2016, the sampling instrument, the AE-51 Mini Aethalometer produced by Magee Scientific Co., USA.
Data Sources
The data of the WS, VSB, T and AP observed from the Wuhan Tianhe Station of the National Center for Atmospheric Research (NCAR) represents the conventional meteorological data.
The data of air pollutants (including PM 2.5 , PM 10 , SO 2 , NO 2 , O 3 and CO) from the web of Wuhan Environmental Protection Bureau is chosen as the conventional pollutant data.
Research Method
Based on the TrajStat software of GIS, the trajectory data is divided into different transportation groups or clustering groups by HYSPLIT model to make analysis on the trajectory clustering. The target latitude and longitude is set on 30.55°E, 114.32°N, and the simulation range is set from 0m to 10,000m. And the averaged flow field of the atmospheric boundary layer adapts 500m high, which cannot only represent the circulation feature of the regional air (referring to wind), but also reduce the influence from the surface frictional force (Wang Y. Q, 2009).
Analysis and Discussion
The This indicates that the atmospheric diffusion conditions in autumn and winter is poor, and Wuhan region is located in the convergence zone of southern and northern air flow, which is apt to be affected by the steady-state weather or the northern polluted air masses, leading a higher mass concentration of BC, which results from the combined effect of meteorological factor and the pollution source emission (Cheng H.R, 2012), so in winter, a peak clipping and emission mitigation on BC will contribute to a better control effect.
The Monthly Variation Regularity of the Movement Trajectory of Airflow
In order to analyze the major air mass transmission routines in Wuhan region from July, 2015 to June, 2016 and identify the potential pollution source area more obviously contributed to atmospheric pollution, the 720h backward trajectory analysis is operated on three different heights, namely, 100m, 500m and 1,000m by using HYSPLIT model.
In July and August 2015, at the heights of 500m and 1,000m, the air masses near the South Pole head east along the Antarctic Circle to the west coast of Australia, and then move northwest to the middle regions of Indian Ocean and turn northeast through Myanmar's Bay, Myanmar, Thailand and Vietnam to the eastern waters of Hainan Island, at last, they head north through Guangdong, Hunan and other places to Wuhan region; at the height of 100m, the local masses move through Hunan Province to Wuhan.
In September, October and November, 2015, at the height of 1,000m, the air moves irregularly in the surrounding waters of the eastern China, finally, it turns around and heads west to Wuhan region; at the height of 500m with the air masses at the height of 100m, it moves successively through Liaoning Province, the Yellow Sea, Jiangsu Province, Anhui Province and other places to Wuhan.
In December, 2015, In January and February, 2016, the air mass at the height of 1,000m from the south waters of Hawaiian Islands straightly heads east through the south of the USA and the North Atlantic Ocean, passing the Mediterranean and the Central Asian areas to Wuhan. And then it meets and converges with the airflow at the height of 500m and moves along Qinghai, Gansu, Shaanxi, finally to Wuhan region; at the height of 100m, the air mass moves through the north of Sichuan and Chongqing to Wuhan.
In March, April and May, 2016, at the height of 1,000, the air mass originated from the waters between Hawaiian Islands and the USA, after making a circle-like trajectory movement, it move through Xinjiang, Inner Mongolia and Shaanxi to Wuhan region; at the height of 500m, the air mass from the south of Europe and the Mediterranean moves through Eastern Europe and crosses Mongolia, and heads south from North China to Hunan, at last turning around to Wuhan; at the height of 100m, the air mass moves through the North China area, Jiangsu and Anhui to Wuhan with the air mass at the height of 100m and at the same trajectory, moves along the southwestern Mongolia, Inner Mongolia and Shaanxi and finally to Wuhan.
In June, 2016, to Wuhan region in the direction of Jiangsu and Anhui. The transmission direction, routines and heights of the 12 months' air masses in Wuhan region exist seasonal disparity, among which, the high-altitude and long-distance air mass transmission contributes more in winter (from December to February), and plays a decisive role in the long-term dust and haze process (Lu, 2017 
Conclusion
The monthly variation of the mass concentration of BC in Wuhan region is obvious, and the variation tendency is that the concentration(6191ng/m³) in winter is bigger; in the higher heights, the air masses in June, July and August are mainly from the surrounding waters of the North Pacific Ocean, and those in September, October and November come from the northern and eastern waters of Canada, and those in December, January and February come from the North Pole areas near Russia and Canada, yet the source of air masses in March, April and May is dispersed; at the mid-low heights, the air masses in June, July and August are mainly originated in Guangdong, Hunan and other places, and those in September, October and November move through the north of Sichuan, Chongqing to Wuhan, and those in December, January and February move through Inner Mongolia, Shaanxi and Henan to Wuhan, yet those in March, April and May move through Jiangsu and Anhui to Wuhan.
